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SPECIFICATION 



1. TITLE OF INVENTION 

Method for deinking treatment of waste paper 

2. SCOPE OF CLAIMS 

1. A method for deinking treatment of waste paper, characterized by 

enrymatically treating by the addition of at least one kin d of ceHu lase to a slurry of 
waste paper of pulp concentration 3-10 %. and then treating with deinking chemicals. 

3. DETAILED DESCRIPTION OF THE INVENTION 
Field of Industrial utilization 

This invention relates to a method for deinking treatment of waste paper by 
use of an enzyme. More specifically, it relates to a method for produdng pulp of higher 
brightness and higher quality, by induding a step of treating by use of cellulase or by 
the combined use of this together with a polysaccharide hydrolase such as 
hemicellulose, pectinase or p-glucosidase. 
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re ,ease ink by . deinking treatment comprising « *- and a 8 step 

to remove the ink by flotation, rinsing or a comb^afion of tiiese. ^j^g&v^ 

Thus, aKalis such as m^^'*^Z£&&&£L.- .y 
beNveen me fibers and the ink and (weakens 
«d «*o' agents MM. - 

tf. ink and oil in the water so as to prevent^e^on ,/ 
teased ink is removed by fiotaflon. rinsing or *^^.«»^fM>-:f 
However, in recent years, due to ^^^^$^S&^;^, 
of computers, offset prfnang has increased. ^pg^jTT ^^g = ' 
used in U,is offset printing contains more resin •ftSS»g : 
In exposed to air orfdatfcn and attaches 

* reiease. Also, the inkpanictes have poor HpophBdiy and do not adhere we* to me 
foam so mey are difficult to remove by (Mated. ■< - i '.. ' ., . ' 

ThL. aiong «. me us. o, newsprint of lighter weight in ox** years and 

and caused a worse coioring. so an improved deinking memod . ««" b,e ^ 

As an exampte. JP-A 59-9299 proposes a deinking agent corner*^ a 
surfactant and a celluiase. but this has disadvantages in mat me enzyme used * 
^ clase which - generally — * -*» ^ - — « ^ " 

JP-A 63-59494 proposes a method for deinking waste paper by use of an 
assistant ceMase; in mis memod me enzymatic treatment is °»""^. 
or after me deinking mmm. so there is a risk of inacUvaUng me caiiuiase because 
of a high concentration of me chemicals added. 

JP.A 57-35320 (US 302323) is an example of conducting an enzyme 
■reatment o, me paper sheets; by apptfng a dHuto solu«on of a ce»ulase complex to 
me moist paper web before me final drying in the product of paper sheas, me 
paper beles easily degradable when soaked in water after use; however, me 
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enzyme tends to lose its activity during the use of the paper, the papeyots easily . ■; • ^. 
because of the enzyme protein, and the paper strength is ^^^^ ; ^^^ ;i ^:v^ ;^g2^ 




This invention Is a ' method for <teinWng;^tment V *J^P^ 
characterized by enzymatically treating by the addition |aj£ast one kind of cejMase 
to a slurry of waste paper of pulp concentration ^^mAM^fPQ wrth 

deinking chemicals. , ' • 7 •*- ." 

in order to produce pulp of high brightness from waste paper, itis necessary 
to release the ink which could not be removed by previous methods from the fibers; 
the fiber components of paper are cellulose, hemicdjulose; pectin, fighin etc.; and 
these components are bound in a complex 

This invention lets cellulase which degrades cellulose among the fiber 
components act on a waste paper pulp and facilitates the release of ink attached to 
the fibers by softening the bonds between the various components in the pulp; as a 
result, the subsequent step of treating with deinking agents becomes more efficient, 
and it becomSToTsible to obtain a deinked pulp of high brightness. 

The cellulase can be used alone in the enzyme treatment according to this 
invention, but the efficiency is further increased by using it together with other 
polysaccharide hydrolases to hydrolyze hemicellulose, pectin etc. 

It is necessary to conduct the enzyme treatment according' to this invention 
at a P H and temperature where the enzyme displays activity. It is therefore preferred 
to conduct the enzyme treatment in the P H range 3^ and the temperature range 
20-70°C. 
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the enzyme can be cellulase or cellulase together with polysaccharide 
hydrolases which can hydrolyze fiber components other than cellulose, such as 
hemicelluiase. pecUnase or p-glucosidase; enzymes widely found in animals, plants _.y. 
and microorganisms can be used. , v ; . ■ ^ 
% Examples of commeraal ere^nes are ^^^J^^^^^^^^:^ 
from Kyowa 'Hakko. Pectinase (fungal origin) from 'FhJka." 'andJ^^»^».j^..'V>?L 



It is preferred to conduct the enzyme' treatment ^^^^,.^^!^P^. 
before "treatment with deinWng agents; in this 

weight % of dry waste paper, preferably « ^ ' * en^ma'dosaae 
below 0.01 weight % the deinking effect 




can he added, but no additional deinking effect is seen.;>^ yj« 'A'-.' 

* Tne^concentration of the waste paper slurry to which the enzyme is added 
is 3-10 weight %, preferably 3.5-5 weight %. At a slurry concentration below 3 %, the 
effect is smaller because the enzyme is diluted; if it exceeds 10 weight %, it becomes 
difficult to spread the enzyme to the entire slurry, and it becomes difficult to disperse 
the enzyme evenly, so this is not preferred. 

T he duration of the enzyme treatment is 0.5-5 hours, preferably 1-4 hours. 
At a duration of less than 0.5- hours the effect of the enzyme is adequate, and even 
if it exceeds 5 hours, the effect reaches a peak. 

In this invention, any kind of waste paper can be used; examples are 
newspapers, magazines, advertisements and leaflets, a waste paper concentration 
of 3-10 weight % is suitable; in consideration of the pH during the enzyme treatment, 
a neutral or slightly acidic deinking agent' may be added in an amount of 0.07 - 0.2 
weight % of the waste paper dry weight 

# 

Working examples 

Below, the invention will be described in detail by way of examples; 
however, the invention shall not be restricted thereby. The amounts of chemicals are 
given in % of the weight of dry waste paper. 
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Working example and comparative example**?^ 

Old newspapers were shredded into pieces of 1-2 on and disMegrated^ .-■ . . ; 
mal( e a 3.5 % waste paper slurry. The P H of this waste paper sluny.was 5.5.Vanous : , ^ 
enzymes were added to mis waste paper ^^T^^gl^SiM^^ 
■ disintegration was continued. for 2 minutes. ^AM^HR^ 
^Aftejjjanfia at 45-C for 3 ^ hours;o^s««u™^^»|H^ 

. .:, and 0.04 %. respectively. ^^ji ^ a Ml^ rflfflfcjtWfflK 
anionic DW70 (product of Kao Corp.) as *£^!&BPPj^! 
added, and stirring was done for 2 minutes. Arming at '^g^Sfev 
pulp was dewatered »« * .concenjraUon; S*^!«^^^- V 
' sooTum hydroxide, and 2 .24 % sodium .^S^^I^i^S^ 1 
conducted at 55'C for 2 hours. • . '^^S^^C" ^f''^f ' 

Then the pulpwas diluted to ^conce^ • 
conducted at 40'C for 10 minutes. Afte^e flota^n. the pu. P ^s concentrated to 

13 % concentration. < -: • .. ; \ • ^ . ^Vadoi 

- j-i < and a bulo sheet was made in a takki 
The pulp was again diluted to 1 %, ana a p^ » ^ ( 

sheet machine. The whiteness of me produced pu.p sheet was measured on aHunfcr 
whiteness meter, and the brightness was measured on a cotorimeter. FurU,er^. 
number of unlinked fibers above 0.2 mm per cm* was determined fW-£ 

i. T~M a 1 The enzvmes used were Ceiiuiase i ^ 
The results are show in Table l. ine en*y»ue« u* 

(Serve). Driselase (Kyowa Hakko). PecHnase (Fluka) and Mucosas. (Sigma). 

As seen from Table 1, a deinked pulp of better qua«ty was obtained by the 
use of ceHulase for the deinking treatment man with the previous method (no enzyme 
trealment). and a deinked pulp of even better ouaHty was obtained by the us. of 
cenulase togemer with another polysaccharide hydrolase enzyme, so the effect of th,s 
invention was confirmed. 
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Effect of the invention 

By the practice of this invention, it is possible to obtain a high-grade deinked 
pulp having few black hairs and high whiteness. 
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